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较清洁水体，经验统计算法反演性能较好，对于 490dK 全范围，QAA 算法较为
精准。 
接着，在反演叶绿素 a 浓度的浮游植物吸收光谱生物光学模型中，发现
Bricaud 的 440 nm 波段和 Carder 的 675 nm 波段的算法高估了叶绿素 a 的浓度；
经验统计算法方面，数据结果表明OC4算法不适用于南黄海水域，建立基于Clark






































Optical technology has a continuous development in marine science application. 
Typical CaseⅡ water in China sea is turbid and its composition is complex, it has 
become the frontiers and difficulties in marine optics research. This thesis is based on 
field measurement optical data of the southern Yellow Sea in summer of 2013, has 
researched inherent and apparent optical properties, explored the feasibility and 
applicability of photobiology optics algorithm inverting concentration of chlorophyll a 
(Chl-a) and Particulate Organic Carbon (POC), and discussed the regional 
environmental significances of optical properties in the southern Yellow Sea. 
Firstly, we processed the inherent and apparent optical data collected in this cruise 
basing on behavior of instruments and recent research achievements. The data 
contains: absorption coefficient (a-Sphere; water sample dealt with QFT); 
backscattering coefficient (HS6); water-leaving radiance (C-OPS); remote-sensing 
reflectance (C-OPS); diffuse attenuation coefficient (C-OPS). As well as seawater 
biochemistry data, such as concentration of Chl-a, concentration of POC and so on. 
According to the result of data processing, we found out the characteristic region 
(123~125°E, 32~34°N) of seabed resuspension in the southern Yellow Sea, analyze 
the pure and turbid transition of the southern Yellow Sea surface water, and speculate 
the characteristic water mass invasion at the mouth of the Yangtze River in the East 
Sea. After the study of the relationship between different optical quantities, we found 
the relationship between remote-sensing reflectance and the ratio of backscattering 
coefficient to the sum of absorption and backscattering coefficient have a good effect, 
and the green light has the highest fitting correlation coefficient. The contrast diffuse 
attenuation coefficient at 490 nm wavelength (Kd490) derived from empirical 
statistical algorithm and a quasi-analytical algorithm indicated that empirical 
statistical algorithm have a better performance for cleaner water, quasi-analytical 
algorithm have a more accurate calculation of the range of Kd490. 
Then, in the phytoplankton absorption spectra photobiology model deriving 
concentration of Chl-a we found the relationship between phytoplankton absorption 
coefficient at 675 nm wavelength and Chl-a is better than 443 nm wavelength; when it 
comes to empirical statistical algorithm, the data result indicated that OC4 algorithm 















southern Yellow Sea derived from maximum band ratio (MBR) basing on Clark 
Model. POC deriving algorithm which based on the B-G band ratio of remote-sensing 
reflectance is still applicable in the southern Yellow Sea CaseⅡ water, while 
single-wavelength two-step empirical algorithm is not applicable. In the study of the 
relationship between backscattering coefficient and hydrologic condition we found 
that change in backscattering coefficient and thermocline or halocline have good 
relationship. 
Finally, according to hydrologic condition, water mass, sea current, terrestrial 
source, sea-bottom deposit and other factors, the southern Yellow Sea is divided into 
five districts in the spatial distribution: Yangtze Delta plume, Yellow Sea warm 
current area, the southern Yellow Sea cold water mass area, Qingdao cold water mass 
area and north Jiangsu shallow area. And then qualitative and quantitative analysis of 
the optical characteristics of each area were discussed. 
 
Key words:  Inherent optical properties; Apparent optical properties; The southern 
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散射光谱是影响海洋反射特性的关键性因素[Stramski D. et al., 2004; James M. S. 
et al., 2005]。它在很大程度上描述了向下辐射光场是如何转变为向上辐射光场
的。因此后向散射是海洋遥感(包括主动方式和被动方式，即人工源方法和太阳




海水按其光学性质的不同可划分为Ⅰ类水体(Case 1 Waters)和Ⅱ类水体(Case 
2 Waters)。Ⅱ类水体主要位于近岸、河口等位置，这些水域受陆源物质输入影响
较大，其光学特性主要由悬浮物、黄色物质决定[Morel A. and Prieur L., 1977; 



































1972]，并被认为是最权威的结果。20 世纪 70 年代末，商业化的现场海洋光学测
量仪器开始出现，之后这些商业化仪器发展的基础，是建立在 Scripps 研究所的









等人根据大量的实测数据，建立了在 440 nm 波段的总吸收系数和遥感反射比的
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光谱半分析模型适合东中国海的海水总吸收系数和遥感反射比之间的经验关系
[He M. X. et al., 2000]。王晓梅等人利用现场实测的表观光学量和固有光学量数
据，得到我国黄海、东海近岸Ⅱ类水体多个波段的总吸收系数的统计反演模式[王
晓梅等，2006]。2002 年 Lee 等人提出了准分析算法(QAA) [Lee Z. P. et al., 2002]，
是一种有广泛应用前景的海水固有光学特性反演算法，目前已被 SeaWiFS 数据
处理软件包(SeaDAS 4.8)采纳并作为其业务化算法之一。胡连波等人利用黄海现





体有很大差异[宋庆君和唐军武，2006]。鉴于意大利 Zibordi G.等人在 ADRIATIC 
Sea 北部获得表观光学及固有光学基础数据，建立了效果较好的区域性模型
[Berthon J. F. et al., 2002]。汪小勇等人于 2003 年在黄东海建立了水下遥感反射比
rsr 、后向散射系数 bb 和水体吸收系数 a之间的区域性、季节性的表观和固有光学
特性之间的经验模型[汪小勇等，2004]。 
漫衰减系数是重要的表观光学量，Smith and Baker 根据辐射传递理论得到纯
水的漫衰减系数是纯水的吸收系数和后向散射系数之和，并由此根据实际测量的
纯水的漫衰减系数导出了纯水的吸收系数[Smith R. C. and Baker K. S., 1981]。
Gordon 研究了太阳天顶角对自然水体漫反射性的影响[Gordon H. R., 1989]。Lee
等人基于辐射传递方程和 Hydrolight 数值模拟建立了水体不同深度不同太阳天






粒有机碳 POC 方面，Stramski 等人于 2008 年建立了南太平洋东部和大西洋东部
的光学反演算法[Stramski D. et al., 2008]。 
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表性的分析法有 Morel 等的三组分模式[Morel A. and Berthon J. F., 1989]和 Ahn 




Lee 等的光学浅水模型[Lee Z. P. et al., 1998]、Lee 等的 QAA 模型[Lee Z. P. et al., 
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1.3.2 论文结构 
本论文由 5 章组成，各章内容如下： 
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